The First Optically Functional Material with a "Negative Magnetic Permeability" in the Visible Light Region
We succeeded in artificially creating a non-naturally occurring material with a negative magnetic permeability using a metal nanostructure.
The propagation of light through a material is governed by the refractive index of the material. Natural materials have only positive refractive indexes. Recently, methods for artificially changing the refractive index using metal nanostructures have been proposed and investigated worldwide. However, it has never been made clear whether it is possible to actually achieve a negative refractive index in the visible light region, which is a visible electromagnetic wave to humans. We presented the results of a theoretical analysis on this issue and proposed that a metal nanostructure could actually achieve a negative magnetic permeability in the visible light region.
We not only succeeded in analytically proving that it is possible to achieve a negative magnetic permeability over the entire visible light region from infrared to ultraviolet using a particular nanometer-sized resonator made of silver, but also proposed a practical metal nanostructure.
This research results was published in the December 2 issue of "Physical Review Letters". 
